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PURPOSETo improve the wear resistance and oxidation resistance of a hard film by using a multiple 
compound of one or more kinds among the metallic elements of the group IVa, Va, and Via elements of the 
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CONSTITUTION:The atomic ratio of Si to the total atomic content of one or more metallic elements selected 
from the group consisting of the group IVa, Va, and Via elements of the periodic table is regulated to 0.01- 
70%. When the atomic ratio of Si is less than 0.01%, the oxides in the hard film cannot be densified and 
oxidation resistance becomes insufficient. When the atomic ratio of Si exceeds 70%, the film is formed into 
amorphous state and hardness is reduced and, as a result, sufficient wear resistance cannot be obtained. A 
hard film can be formed on the surface of cutting tools, dies, etc., by a PVD method, an ion implantation 
method, etc., and the service lives of the tools and the dies can be prolonged. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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